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SUMMARY OF PRECONSTRUCTION LABORATORY TESTING - CLAY SOILS
ALLEN PARK CLAY MINE - CELL 2

FORD MOTOR CO.

917-1203

1 1-686 BLOGCK 115 - 26 14 12 133.6 10.2 cL NTH

2 16956 BAG 110 - 26 14 12 133.9 8.0 CL NTH

3 1-636 NO. 8 - 24 13 11 135.6 8.5 CcL GAl

3A 1-686 NO. 7 8.3 25 13 12 135.6 9.0 CL GAl

4 1-696 NO. 2 0.2 18 10 8 134.0 8.8 cL GAL MO GRAIN SIZE PLOT
5 NATIVE BLOCK 104 - a2 17 15 132.4 9.4 CL NTH

6 -696 BLOCK 113 - 27 14 18 132.8 9.8 cL NTH

7 1-696 5-4 - 24 13 " 133.2 8.5 cL GAl

8 {ONDON 3 - - - - 182.4 9.4 cL GAl NO GRAIN SIZE PLOT

9 ANN ARBOR 5~5 13.7 24 13 " 133.5 8.5 cL GAl NO GRAIN SIZE PLOT
10 LONDOMN P-1 9.2 18 10 8 1223 127 CL GA)

1 LOMDON pP-2 13.9 25 13 12 128.2 9.8 CL GAl

12 1-696 BAG 100 - - - - 132.8 a.% CL NTH NO GRAIN SEZE PLOT
13 LONDON L1 8.2 25 14 1 1323 9.1 CL GAl

4 NATWE N-1 &4 25 13 12 134.9 3.8 CL GAI

16 NATIVE N-2 10.3 26 14 12 132.8 8.0 CL GAI

16 LONDON PC-1 12,5 25 16 a9 1325 8.5 cL GAl

17 LONDON PC-2 13.9 26 18 11 132,85 8.0 CL GAl

18 LONDON PC-3 10.4 25 16 10 134,0 8.5 cL GAl

19 EONDON PC-4 121 26 16 10 133.5 9.0 CL GAl

20 LONDON PC-5 12.4 26 16 10 130.5 9.5 CcL GAl

21 LONDON PC-7 1.3 27 16 10 132.0 9.5 CL GAl

22 LONDON SL-1 10.1 28 16 10 134.5 8.5 CL GAl
22A LONDON SL-2 9.2 25 14 1" 130.5 8.5 CL GAl

23 LONDOMN PC-9 12.¢ 25 14 10 133.0 9.0 CL GAl

24 LONDON PC-10 1.8 28 15 1 129.0 11.0 [+ % GAl

25 LOKMDON PC-11 11.3 26 15 " 133.0 9.5 cL GAl

26 1-696 pC-12 8.9 26 13 12 185.0 8.5 GL GAl

27 1-696 PC-123 8.0 26 15 11 135.0 9.0 cL GAl

28 LONDON PC-14 16.8 27 16 11 131.5 9.0 cL GAl

29 LONDCON PC-186 13.1 26 6 10 132.0 16.0 cL aal

30 LONDON PC-16 14.1 26 16 10 130.5 10.5 cL GAl

31 LONDON PC-21 - 27 15 12 132.0 9.5 G GAl

32 LONDON PC-18 12.8 26 16 1 1335 8.5 cL GAl

33 LONDON PC-19 - 27 15 12 132.5 2.0 CL GAl

34 LONDON PC-20 - 26 16 10 131.5 2.0 CL GAl

35 LONDON PC-17 12.8 26 16 10 132.0 8.5 CL GAl

36 LONDON PC-22 - 27 15 12 131.5 10.0 CL GAl







hT“i NTH CONSULTANTS, LTD.

@ MOISTURE

PROJECT: Allen Park Clay Mine - Cell II
LOCATION: Allen Park, Michigan
SUPPLIER/SOURCE: I-696 Excavation

SAMPLE LOCATION: Cell II; 3560 6970E, elevation 579.2

METHOD OF COMPACTION: ASTM D-1557 Method A

CURVE 1

- DENSITY RELATIONS

MOLD NO.: A VOLUME: 0.0330 CUBIC FEET
SAMPLE DESGRIPTION:  Gray STITY CIAY with Some Sand and Trace of Gravel

MAXIMUM DRY DENSITY: 133.6 PCF

136

PROJECT NOQ.. 89365 OW
DATE:  11/18/89
TESTED BY: JN
CHECKED BY; SG

LAB SAMPLE NO: 7282

MATERIAL DESIGNATION NO.: Block 115

OPTIMUM MOISTURE CONTENT: 10.2 %
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NTH Consultants, Lid.
GRAIN SIZE DISTRIBUTION CURVE

Source I1-696 Excavation

7282

Lab Sample No.

Project No. 89385-OW

For Allen Park Clay Mine - As Built Characteristics

Project Location Dearbomn, Michigan

Sample Elev. (Tip)

Block 115 Sample Depth

Gray SILT¥ CLAY with Some Sand and Trace of Gravel

Field Sample No.

Boring No.

Sample Description

Date 10-27-89

Tested By B.O.

10/24/89

Date

DHH
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TABULATION OF LABORATORY TEST DATA
NTH Consuiltants, Ltd.

AITEN PARK CTAY MINE
ATIFN PARK, MICHIGAN

Date: 11/18/89
NTH Pro]. No.: 89365 OW

Sampla Designation; Block 115

Sampie Locaon: Cell IT; 3560N 6970E; elevation 579.2

Lab Sample No.. 7282

Date Sampled: 10/24/89

Soil Properties and Description
GRAIN SIZE DISTRIBUTION:

Yo
Yo
Yo
%
i)
%

Gravel:

Coarse Sand:

Medium Sand:

Fina Sand: 2
Silt: 3
Clay: 3

.

LMoL
W~ W0

SAMPLE DESCRIPTION:

ATTERBERG LIMITS

Liquid Limt 26
Plasticity Index: 12

UNIFIED SOIL CLASSIFICATION: CL

Gray SILTY CIAY with Some Sand and Trace of Gravel

Modified Proctor Test Result
{Per ASTM D 1557-78)

Maximum Dry Density: 133.6  pof
Optimum Moisture Content:  10.2 %

Moisture/Density and Permeabiiity Relationship

Moisture Percent of
Content: Maximurn Dry Density
11.9 % 94.1 =%
REMARKS:

1.
2.

Checked By:

Coefficient of
Permeability {1}
K= 4.7E - 9 cm/sec







Eﬂpi NTH CONSULTARNTS, LTD.

<

PROJECT:

SUPPLIER/SQURCE:
SAMPLE LOCATION:
METHOD OF COMPACTION:
MOLD NO. B

SAMPLE DESCRIPTION:

MOISTURE

Allen Park Clay Mine - Cell II
LocaTion: Allen Park, Michigan

I-696 Excavation
1-696 Stockpile
ASTM D-1557 Method A
VOLUME: 0.0330
Gray SIITY CIAY with Some Sand and Trace of Gravel

MAXIMUM DRY DENSITY:133.9 PCF

137

CUBIC FEET

DEHSITY RELATIONS

PROJECT NO.:
DATE:

TESTED BY:

CHECKED BY:

LAB SAMPLE NO.:

MATERIAL DESIGNATION NO.

CURVE 2

89365 OW
09/04/89

aM

SG

OFTIMUM MOISTURE CONTENT: 2.0 =

7013

Bag 110
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NTH Consultants, Lid.
GRAIN SIZE DISTRIBUTION CURVE

1-696 Fxravation

Source

7013

Lab Sample No.

Allen Park, Michigan

Project No. 89365-OW

Project Location

For Allen Park Clay Mine _ Material Characteristics

Sample Elev. (Tip)

Sample Depth

Bag 110

Field Sample No.
Gray SILTY CLAY with Some Sand and Trace of Gravel

Boring No.

Sample Des.cription

Sampled By

Date 9-8-89

Tested By E.W.

9/4/89

Date

Md
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U.5. Standard Sieve Size
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TABULATION OF LABORATORY TEST DATA

Date: 10/24/89

NTH Proj. No.: 89365 OW

Sample Designaton: Bag 110

Sample Location: I-696 Stockpile

Lab Sampie No.. 7013

Date Sampled: 09/04/89

Soil Properties and Description

GRAIN SIZE DISTRIBUTICN:

Gravel: 1.0
Coarse Sand: 2.0
Medium Sand: 6.0
Fine Sand: 23.0
Silt; 34.0
Clay: 34.0

SAMPLE DESCRIPTION:

%
Yo
Ya
%
Yo
Ya

NTH Consultants, Ltd.

AITEN PARK CIAY MINE
ATTEN PARK, MICHIGAN

ATTERBERG LIMITS

Liquid Limiz. 26
Plasticity Index: 12

UNIFIED SOIL CLASSIFICATION: CLL

Gray SIITY CIAY with Some Sand ard Trace of Gravel

iModified Proctor Test Result

(Per ASTM D 1557-78)

Maximum Dry Density: 133.
9.

Optimum Moisture Content:

REMARKS:
1.

Checked By:
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US Standard Sieve Sizes
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US Standard Sieve Sizes
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COMPACTION TEST

RESULTS

CURVE 4
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WATER CONTENT, PERCENT
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NEH y1h consULTANTS LTD. CURVE 5

V(Sww\) MOISTURE - DENSITY RELATIONS

PROJECT: Allen Park Clay Mine - Cell II PROJECT NO.. 89365 OW
LocaTION: Allen Park, Michigan |  DATE:  8/1B/89
SUPPLIER/SOURCE:  Cell II Native Soil TESTED BY: oM
SAMPLE LOCATION:  3650N, 7300E CHECKED BY: SG
METHOD OF COMPACTION: ASTM D~1557 Method A LAB SAMPLE NO. 6480
MOLD NO: B VOLUME: 0.0332 CUBIC FEET MATERIAL DESIGNATION NO.: Block 104

SAMPLE DESCRIPTION: Gray STIIY CILAY with Little Sand and Gravel

MAXIMUM DRY DENSITY: 132.4 PCF OFTIMUM MOISTURE CONTENT: 9.4 %
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NTH Consultants, Lid.
GRAIN SIZE DISTRIBUTION CURVE

{1
Allen Park Clay Mine - Material Characteristics

Source Cell IT Nath

6480

Lab Sample No.

Allen Park, Michigan

89365 O

Project No.

For

Project Location

Sample Elev. {Tip}

Sample Depth

Block 104

Gray SILTY CLAY with Little Sand and Trace of Gravel

Field Sample No.

Boring No.

Sample Description

Sampled By

R/17/89

Date

MS

Tested By

8/10/89

Date

MJ
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TABULATION OF LABORATORY TEST DATA
NTH Consultants, Lid.

ATTEN PARK CLAY MINE
AITFEN PARK, MICHIGAN

Date: 08/29,/89

NTH Proj. No.: 89365 OW

Sample Designaton: Block 104

Sample Location: Cell II South Stabilization Berm, 3650N, 7300E
Lab Sample Mo. 6480

Date Sampled: 08/10/89

Soli Properties and Description

GRAIN SIZE DISTRIBUTION: ATTERBERG LIMITS

Gravel: 1.0 % Liquid Umitt 32

Coarse Sand: 1.0 % Plasticity index: 15

Medium Sand: 6.0 %

Fine Sand: i0.0 %

Silt: 37.0 %

Clay: 45.0 % UNIFIED SOIL CLASSIFICATION: CL

SAMPLE DESCRIPTION:
Gray SILTY CIAY with Little Sand and Trace of Gravel

Modified Proctor Test Result
(Per ASTM D 1557-78)

Maximum Dry Density: 13

2.4 pci
Optimum Moisture Content: 9.4

Yo

Moisture/Density and Permeability Relatlonship

Moisture Percent of Coefficient of

Content: Maximum Dry Density Permeability (1)
12.8 % 9i.4 % K= 6.9 - 8 cmisec

REMARKS;

1.

2.

Checked By:







CURVE 6
hT1 NTH CONSULTANTS, LTD.

7‘5.‘2\3 MOISTURE - DENSITY RELATIONS

PROJECT: Allen Park Clay Mine - Cell IT PROJECT NO.. 89365 OW
LOCATION: Allen Park, Michigan DATE: 11/18/89
SUPPLIER/SOURCE: I-696 Excavation TESTED BY: JN
SAMPLE LOCATION: Cell XTI South Slope CHECKED BY: SG
METHOD OF COMPACTION: ASTM D-1557 Methed A LAB SAMPLE NO.. 7263
MOLD NO.. A VOLUME: 0.0330 CUBIC FEET MATERIAL DESIGNATION NO.: Bag 113

SAMPLE DESCRIPTION: Gray SILIY CIAY with Some Sand and Trace of Gravel

MAXIMUM DRY DENSITY:132.6 PCF OPTIMUM MOISTURE CONTENT: 8.3 %
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Sample Elev. (Tip)

For Allen Park Clay Mine - Material Characteristics
Date 10-23-89

1-696 Excavation

Sample Depth

NTH Consultants, Lid.
GRAIN SIZE DISTRIBUTION CURVE
Source

Testad By R.O.

Bag 113

7263
Gray SILTY CLAY with Some Sand and Trace of Gravel

10/18/8%

Field Sample No.

L.ab Sample No.
Date

Project Locatien Dearborn, Michigan

DHH

Project No. 30365-OW
Sample Description

Boring No.
Sampled By

LHOIEM A 3218 NIAID NYHL HISHYO0OD IN3OH3d
o & 8 8 g 8 2 8 8 2

Y Loo'0

1C0

Q
N
: /
[
>
z
73]
k=
£ 4
2 \\ 5000
@
& i
@ 2
o \\ o0
Pe.
\ S00
8N |||||||||||||||||||| - — = = = = = o b w b e =
I
\N 10
0oL {= == == =pm \ ||||||||||||||||||||||||||||||

O e S S S

ﬁ 50
/
I
Al e et St G ot il Bl ol il Sl il Sl s o
L
oL N
[ e o T o T N e e e T e e e g
T S e e e et ) i ) 3 Gl =l Sl SRl S S SN S S 2 o
TSR, S e ey (g [ U (NG Sy e By Iy e S S S Sy R SRR
-2
oe
A O Bl il Sondind et Sl betivert ool st ttinall mulioall it mliv il el el el sl el sl it o
g 0.4
= 8 8 B 3 2 2 8 8 = o

JHDEM AL FZIS NIAID NYHL HaNi4 INIDHId

[Colioids

Clay

Fines

Sile

Fine

Grain Size in MM.

Sand

Medium

Coarse

Fine

Gravel

|

Coarse







TABULATION OF LABORATORY TEST DATA
NTH Consultants, Lid.

ALLFN PARK CIAY MINE
ATIFN PARK, MICHIGAN

Date: 11/18/89

NTH Pro|. No.: 89365 OW

Sample Designation: Bag 113

sample tocation: Cell IT South Slope
Lab Sample No: 7263

Date Sampled: 10/18/89

Soil Properties and Description

GRAIN SIZE DISTRIBUTION:

Gravel: 1.2 %
Coarse Sand: 1.8 %
tMedium Sand: 6.1 %
Fine Sand: 20.7 %
Silt: 34.4 %
Clay: 35.8 %

SAMPLE DESCRIPTION:

ATTERBERG LIMITS

lquid Limitt 27
Plasticity Index: 1.3

UNIFIED SOIL CLASSIFICATION: CL

Gray SILTY CIAY with Some Sand and Trace of GRavel

Modified Proctor Test Result
(Per ASTM D 1557-78)

Maximum Ory Density: 132.6 -pcf
Optimurm Moisture Contant; 9.3 %

REMARKS:
1.

Checked By:







COMPACTION TEST RESULTS
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COMPACTION TEST RESULTS
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GRAL SIZE DISTRIBUTION
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hT1 NTH CONSULTANTS, LTD.

<

PROJECT:

SUPPLIER/SOURCE:
SAMPLE LOCATION:
METHOD OF COMPACTION:
MOLD NO.:
SAMPLE DESCRIFTION:

136

MOISTURE

Allen Park Clay Mine - Cell II
LocaTiON: Allen Park, Michigan

I-696 Brown Clay and Native Gray Clay
Cell IT Floor |
ASTM D-1557 Method A

VOLUME: 0.0330
Brown ard Gray SIITY CIAY with Trace of Sand and Gravel

MAXIMUM DRY DENSITY:132.8 PCF

- DENSITY RELATIONS

CUBIC FEET

PROJECT NO.:

DATE:

CURVE 12

89365 OW

8/16/89

TESTED BY:

CHECKED BY:

RAATERIAL DESIGNATION NO.:

OPTIMUM MOISTURE CONTENT.

9.1 %

JEKR
MS
LAB SAMPLE NO.

6461/6462
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150G

143

140

125

120

118 P

110

105

CURVE 16

BOREMOLE MUMBER

SAMPLE NUMBER PC-1

DEPTH CF SAMPLE

TEST WMETHOD ASTM D557 NMETHOD A

Y rmax (b/cu #) 1325

a..C. {52) K 85

cescripTion ity CLAY with some fine

to coarse Sand, race fine gravet (CL)

IN=STTU MC (%) 25

L (o) 25

PL () B

F() 9

100

DRY UMIT WEIGHT - POUNDS PER CUBIC FOOT

a3

9Q

as

a—

XS
N

aa

0 3 10

18

29 25

30 33 40

WATER CONTENT - PERCENT OF ORY WEGHT

me

PROCTOR CURVE
PC-1

CUENT/PROJEST

GCS/917-1203 /Ml

DRAKN cG

BT AUG 1992 ppa8 o

CHECKED

= Twe Q- REY. ML

REAEWED

i
FLE NQ. WaATTR W0 IFWGURE Q.







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE GPENING SIZES

53 3 w5 .75 375 4 10 =1 <0 &7 100 2xQ

100 12 1 i ast acH
Grain size In millimeters

Coarse Fine Car Med Fine
Uscs COBBLES GRAVEL SAND FINES (Siltand Clay)
SAMPLE ID wo | LL| PL| PI | Gs DESCRIPTION
BOREHOLE 12.5 25| 16 9 2.71 |Silty CLAY with some fine to coarse
SAMPLE NO. PC-1 sand, trace {ine gravel
DEPTH
| Samote Type: Date Tested: AUGUST 1992 USCS: CL
TECH: CG
DATE: 09/29/92
CHECKED: 1T
FORD/CELL 2/MI REVIEWED:

1C3.2048 FILENAME XaPCl
‘ GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO







15G¢

CURVE 17
. BOREHOLE NUMBER
145
SAMPLE NUMBER PC-2
DEPTH CF SAMPLE
140 TEST WETHOR ASTM DIES7 NMETHQD A
135 ﬁ]/ max {lb/cu ) 1325
0.M.C. () s 9.0
130 DESCRIPTION Sity CLAY with some
fne to coarse Sand, race fine gravel (CL
-
3 125
L
&) - .
g N=SITU WC (%) 139
3 120 o (2) 25
& PL (%) 15
a T il
R N D A L (R)
ch 115 R R A R ( '
=z i e it .
3 oo HE R
a
a.
* 110
=
e
1
= 105
=
z
=)
&
= 100
95
9G
85 TN
80 4 5 10 15 20 25 30 35 40
WATER CONTENT — PERCENT CF DRY WEGHT
PROCTOR CURVE
e Golder pPC-2
£ AssoCiates Deaver, Colorado
CUENT/PRCJECT DRAWN ca OATE ALG 1992 o8 NO.
GCS/917-1203/Mi AR SR pro reTe
REVIEWED

tFTLE NGO, WATTR.OWS fk’:URE O,







Z 6o

o

USCS

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

T 1. .75° .O75" 4 1Q 2 €O & 100 200

1 10 1

Grain size In milimeters

di act aoot

| Cogrss Fine l Car 1 Med Fine
COBBLES |  GRAVEL | SAND FINES (Slitand Ciay)
SAMPLE D We% t LLi PL| PI Gs DESCRIPTION
BOREHOLE 13.9 26 1 15 11 2.75 |Silty CLAY with some fine to coarse
SAMPLE NO. PC-2 sand, trace fine gravel
DEPTH
|Sample Type: Date Tested: AUGUST 1992 Uscs: CL
TECH: MS
DATE: 092992
CHECKED: 71T
FORD/CELL X/ REVIEWED:
1C3-2048 FILENAME Darc:

GOLDER ASSCCIATES INC.
LAKEWOOD, COLORADO






CURVE 18
OREHCOLE NUMBER
143 be-3
SAMPLE NUMBER
DEPTH OF SAMPLE
140 TEST METHOD ASTM DISS7 METHCO A
135 PYmcx (Ib/cu ft) 1340
0.M.C. () 83
130 DESCRIPTION Sty CLAY with some
fine to coarse sand frace fine gravel (CL}
j—
3 125
g 04
g
Q 120 25
o s
&
- 10
m -
o 1158
=
3
e}
a
! 110
3
i
= 108
—
=z
3
z
= 100
a5
=1
83 :
80 E:;;:::‘.:‘:,::::::!:};::E:::\Y-r\.::
‘ a 5 10 15 pAs] 25 30 35 40
WATER CONTENT — PERCENT OF DRY WEIGHT
T
PROCTOR CURVE
pPC-3
A~ Cenver, Colkorada
CUENT/ PRCUEST CRAWH VS imrz AUG 992 P-ue NQ. 3.0048
GCS/917-1203/ M TS == e
REEmED [ ~o. FGURE .
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QZ — »wupY

USCS

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

4

i0

20 40 & 100 200

s 1.5' g5 3Ts

100

T

13 1 a1 o acct
Grain size in millimeters
Caarsa Fing Car Med Fine
COBBLES GRAVEL SAND FINES (Slit and Clay)
SAMPLE ID W% | LL| PL{ PI Gs DESCRIPTION
BOREHOLE 10.4 25| 15 10 2,72 |Siity CLAY with some fine lo coarse
SAMPLE NO. PC-3 sand, trace fine gravel
DEPTH
{ Sample Tyve: Date Tested: AUGUST 1992 Uscs: CL
TECH: CG
DATE: 19/29/92
CHECKED: 1T
GCS/917-1203/M1 REVIEWED:

1C3-2048

FILENAME a1rCd

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO
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CURVE 19
BOREHALE NUMBER
143
SAMPLE NUMBER PC-4
DEPTH QF SAMPLE
140 TEST METHOD ASTM D257 METRCD A
135 ﬂ}/qu (I8 /cu ft) B35
o.M.C. () B 9.0
130 DESCRIPTION Sitty CLAY with some
fine to coarse sand trace fine gravel (CL)
[
g 125
e
g IN=-SITU MC (%) 21
>
3] 120 w (%) 26
% PL (%) 16
) _ PL (%) 10
-l 113
=z
5
a
.
F 110
=
&
[
= 105
=
4
o 100
a5
9C
85
8 5 5 10 15 26 25 30 35 50
WATER CONTENT — PERCENT OF DRY WEIGHT
s
PROCTOR CURVE
PC-4
Denver, Colorado
CUENT/PROUECT RaMN - pac !OAT.-‘. AUG 52 Poe HO. C3.2048
£ —_ CALE NGy REM. NG
GCS/917-1203 /M XS o e e
REAEWED |F1L£ NG, iF'rCURE Na,







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

3 ¥ 15 75 a7 1qQ ]! 4 5 2
%
A
s
S
:
N
G
W P & e o
Grain size in milllmeters
Coarse Fina Cor Med Fina
Uses COBBLES GRAVEL SAND FINES (Slit and Clay)
SAMPLE ID W% | LL| PL| Pl | Gs DESCRIPTION
BOREHOLE 12t | 261 16| 10 | 2.72 |Siity CLAY with some finc to coarse
SAMPLE NO. PC-4 sand, trace fine gravel
DEPTH
[Sampl: Type: Date Tested: AUGUST 1992 Uscs: CL
TECH: CG
DATE: 09/29/92
CHECKED: TT
GCS/917-1203/M1 REVIEWED:
1C3.2048 FILENAME: seci

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO







CURVE 20
FOREHOLE WUMBER
145 e -
SAMPLE NUMBER PC-5
DEPTH QF SAMPLE
140 TEST METHOD ASTM 01557 METHECO A
138 ’qux (b/cu £} i30.5
Q.M.C. () 85
15 OESCRIETION S“t‘j CL.‘AY with some
1
, fine to coarse sand. frace fine gravel (CL)
. X T
g IN=STTU MC (%) 2.4
3 120 W) 26
g SRl () s
Q. > - -
i Pl 10
T T P50
& 115
=z
5
a
.
[ 110 —
=
n —72.80
= 105
= 2.70
=
3
=
a 1Q4Q
a5
=1e]
85 =N
80 ::-:-::.::::::::::::::| \\i\\
a 10 15 20 25 30 - 35 40
WATER CONTENT — PERCENT OF DRY WEIGHT
e
PROCTOR CURVE
pPC-5
Denver., Colorado
DRAWNH MS IDATE AUG 1992 ].'ca HO. |C3-2048
GCS/927-1203/Mi e, [P o o
REAZWMED g |Fls ~o. [FOuRE N0







PARTICLE STZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

1Q

-

T 15 oy

20 <49 20 100 233

1a

1

Grain size In millimeters

Coarsa Fine car Med Fing
!
Uscs COBBLES GRAVEL SAND FINES (Sift and Clay)
SAMPLE ID wo% | LL| PL| PI | Gs | DESCRIPTION
BOREHOLE 124 § 26| 16| 10 277 |Silty CLAY with some [ine 1o coarse
SAMPLE NO. FC-5 sand, trace fine gravel
DEPTH |
[Sample Tvpe: Date Tested: AUGUST 1952 Uscs: CL
TECH: MS
DATE: 09/29/92
CHECKED: 1T
FORD/CELL 2/MI REVIEWED:
1C3.2048 FILENAME DA3PCS

GOLDER ASSOCIATES INC,
LAKFWOOD, COLORADO






CURVE 21
BOREHCLE NUMBER
143 pC-7
SAMPLE NUMBER N
DEFTH QF SAMPLE
140 TEST METHOD ASTM D1557 METHCD A
133 mea'x (Ib/cu i} 1320
amM.C. {2) 9.3
130 DESCRIPTION Sﬂty CLAY with some
fine to coarse sand. trace fine gravet {(CL)
j..a
3 125
o
0 313
% 27
& 120
o (<]
lJ
& b
a 115
=
5
o)
a
! 110
=
)
o
= 103
=
=
3
&
x 100
8
30
as a
BN
8d 5 13 13 20 25 30 35 40
WATER CONTENT = PCRCINT OF DRY WEGHT
me
PROCTOR CURVE
PC-7
Cerver, Colorado
BRAWH - CG [T AUG 1992 HOB NO. 1°3.2048

GCS/927-1203/Mi

[eXed |s::.u__g

— Fwe NaTREV. .

REVIEWED DR |Fﬂ_r . lF‘rG:JRE 0.







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
" US STANDARD SIEVE OPENING SIZES

g 1._§‘ q.?s' ars”

%
P
A
S
)
I
N
G
w1 o e g
Grain slze In millimeters
Caoarze Fine | Car Med Fina
{
uscs COBBLES GRAVEL | SAND FINES (Siit and Clay)
SAMPLE ID W% | LL| PL| PI Gs DESCRIPTICON
BOREHOLE 11.8 2z 16 11 2.73 | Silty CLAY with some [ine to coarse sand,
SAMPLE NO. PC-7 trace fine gravel
DEPTH
|Sample Type: Date Tested: AUGUST 1992 Uscs: CL
TECH: Ms
DATE: 09/29/92
CHECKED: 1T
FORD/CELL 2/vI REVIEWED: DR
IC3-2048 FILERAME BaPcT
GOLDER ASSOCIATES INC.

LAKEWOOD, COLORADO







135

BCREHOLE NUMBER CURVE 22 [
_X\ SAMPLE NUMBER ... SL= 1 ‘
130 | 1¥ \ _ DEFTH OF-SAMPLE
- TEST METHOO. ASTM D1557 METHOD A
\
A\
A 3& \ ¥, max {ibfeu fil 1345
125. t \ 0.M.C. (%) 85
- A oescrirTion._ Silty CLAY and fine to coarse SAND
O \ with trace fine gravel (CL). )
o =
L 420 - :
Q J \\
% '\\ \_\ \ W, (%) 10.1
fr. .
HIRIE T W, 5 15
o ALY 13
(%)) \ {\ \ 1, (%)
: 5
| A VTN
3 ' ] TN
& 1 l NNAY
: 'R
- IR
& 105 T
m AN
s 3
- NAAN
= 100 I TN KN\
4 11 NERY
= 1\
x VANN
@] | | N\
| ) \
as I N
N W
NN
RN
%0 TN
NAAVE
\\ ;(,— 2.60
85 ANIAN
: 10 15 20 25 30 35
WATER CONTENT — PERCENT OF DRY WEIGHT - -
Golder Assoclates Inc. T
Denver, Colorado PROCTOR CURVE
CLIENT/PROJECT : SL“ 1
ECS/817-1203/Mi e Y 1e01 THE L own P " 913-2348
DRAWH MWB CHEGRED KMR REYVIEWED MES FILE owa, RO i FIGURE







GRAIN SIZE DISTRIBUTION

US STANDARD SIEVE SIZES
100 3" 2% 1-142* 1" 3[1: 112" 3ja~ #4 #10 #20 #40 #80 #100 #200
Lo T\%g\é\;\ | Lo !
| i - | |
P oo N | i | !
E I | | ﬁg'\é\l | !
R
I l | | I~ |
c 80
E P e | | | | *\%\ !
N g | | | | | |
T Pooroorr | | | Lo \%\q
. 50 N | | | I
, Eorr |l ! | 1 I I \S\SL
I
N 5o Lo N ! | | R [
E N ! | | o | \E\B
R [
40 N | | ! I | e
e i ! 1 | o | \E\Sl¥
20 RN | ! | | |
Lo ! 1 | T | “ﬁg\g
w T ! | | | |
20
¢ B | 1 l T |
|
G 1o RN ! | | P |
H B | i | Foor |
TS R | | | L |
100 10 1.0 0.1 .01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND FINES
COBBLES COARSE | FINE COARSE | MEDIUM | FINE SILT SIZES | ciAvsizEs
Boring No. { Sample No Depth MC LL PL Pl DESCRIPTION JOB NUMBER: 913-2346
{SL-1 10.1 28 15 13 |Silty CLAY and fine to coarse SAND with DATE: JULY 1991 FIGURE
trace fine grave! (CL) PROJECT: ECS/917-1203
LOCATION: MICHIGAN
CHECKED: KMR
REVIEWED: MES

GOLDER ASSOCIATES INC.

FILE NAME: 2346851-1,WK1






CURVE 2
135 l‘.\ \ \}\ BOREHOLE NUMBER
\ i S AMPLE NUMBER —. SL—2
! )}T&\J XT\ DEPTH OF.SAMPLE
190 l] &\J\\:—\ 5T METHOO. ASTM D1557 METHOD A
\& |
?\ I\ \ y, max (lbilcu frl 130.5
125 \l‘ 3 \\ O.M.C. (%L— 95 '
- AL ' bescriFtion Sitty CLAY with some fine fo coarse sand, ©
o) g—k\ - S little fine gravel (CL).
£ 120 i MRV
' | YN
% i N NAVAR ‘ 9.2
5 ] TN L W, (%
O L] % ’*\5{—3“ W, (9% 25
1 1 -
E 115 | P JNEAYEAN W, (% 14,
£ El [ NEBEN : 11
2] 1| [ N\ 1, (%)
e
1 11
8“0“” 1] TN
& NN NINAN
| 11 N NCOW N
- i1 | % [ 4\4}\\{\
, N z s }
5 T T T NEE
0 P i [ i WiNAN
2 10 ] Ll N
R | i ] NIANAN
E ol T t TN RN
< BN EEEEN HEENERS
= NN RN EEERWNAN
z 11 RN | TN LN
a bl NN | TN
| || { | I | ! YN
Sy J i C 1 \U\\
|
| | Y N\
NN\
| 1 | RN
%0 T | RIS N,
* ' ’\i}\\/—" 2,70
2.60
NOKIN
25 Eld | l hY I‘\
. 10 15 20 25 30 35

WATER CONTENT — PERCENT OF DRY WEIGHT

TITLE
Golder Agssoclates Inc.

Daenver, Colorado

PROCTOR CURVE

CLIENT/PROJECT

ECS/917-1203/Mi

SL-2

BATEJULY 1991

AS SHOWN

RN 913-2346

DHAWK

TJS

CHECXED KMR

REYIEWED MES

FitE

WG, QL

FIGURE







GRAIN SIZE DISTRIBUTION

US STANDARD SIEVE SIZES

1 O O av =i T - G'li"’ 1127 3le~ #4 #10 #20 #40 #80 #100 #200
N T\Esﬂs;\é\alg\ | P |
b | | i |
P a0 | | R |
E Err ol | | | P |
R S T T O I I | | | | | |
Cc 80
b ot o | | | N\ |
N g | | 1 | T |
T N | ! | Lo \.g\s
80 T Y T T I | | | b |
: Lo | E 1 o | \E’\m\
N oo I N I I | f | I |
E B | | | T | E’\E
R N | | l | | | | =8
+0 B | | | T |
v IR 1 | | ] | \S\S\,
Y 30
N | | | o | ‘\&\E
w | s | | ] | |
E 20 |
, R s | | P |
G 1o I | | | | T |
H ot : | | Co |
T A I B r | | | |
o | z |
100 10 1.0 L1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL, FINES
COBBLES COARSE | FINE COARSE | MEDIUM | FINE SHT SIZES | cLav sizes
Boring Ne. | Sample No Bepth MC Li PL | DESCRIPTION JOB NUMBER: 913-2346
SL-2 9.2 25 14 11 {Silty CLAY with some fine to coarse sand, DATE: JULY 1991 FIGURE
fine gravel (CL) PROJECT: ECS/917-1203
LOCATION: MICHIGAN
CHECKED: KMR
REVIEWED: MES

GOLDER ASSOCIATES INC.

FILE NAME: 2346SL-2.WiK1







143

140

130

123

120

118

105

DRY UNIT WEIGHT ~ POUNDS PER CUBIC FOOT

ico

Ss

90

85

84

Rl )
PL ()

CURVE 23

BOREHOLE NUMBER

SAMPLE NUMSER PC-9

REPTH OF SAMPLE

TEST METHOD ASTM DIS57 METHOD A

ﬂ{ max {lb/cu ) 1330

0.M.C. (52) 8.0

DESCRIPTION Sity CLAY with some

fina to coarse sand. trace fine gravel (CL)

IN—SITU MC (%) 20

4

iQ

15

20

25

30 33

WATER CONTINT —~ PERCEINT OF DRY WEIGHT

Denver, Colorado

Tme

PROCTOR CURVE
PC-9

CUENT/ PROSECT

GCS/827-1203 /M

DRAWN CG

A= A)G 1992 M8 NO. |C3-2048

ForEck il T

FM rcwc ROy REY. ~NO.

REVIEWED )

|FFL‘ 0, rFlG:JRE NQ.







PARTICLE SIZE DISTRIBUTION-ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

1

Grain size in milllmeters

Coarsas Fing ) | cor Mad Fine
USCS COBBLES GRAVEL | Py FINES (Slit and Clay)
SAMPLE ID W% | LL] PL] PI | Gs | DESCRIPTION
BOREHOLE 120 25 14 11 2.70 |Sity CLAY with some [ine to coarse sand,
SAMPLE NO. PC-Ho trace fine gravel
DEPTH
| Sacmpie Type: Date Tested: SEPT 1992 USCs: CL
TECH: MsS
DATE: 092992
CHECKED: 1T
FORD/CELL 2/MI REVIEWED: DR
1C3-2048 FILENAME XNEPCY

GOLDER ASSOCIATES INC.
LAKFWOOD, COLORADO







DRY UNIT WEIGHT — POUNDS PER CUBIC FOOF

120

CURVE 24
BOREHOLE NUMBER
14 )
) SAMPLE NUMBER PC-0
DEFTH OF SAMPLE
140 TEST METHOD ASTM D1557 METHOD A
133 ‘Yr'nqx (l5/cu ) 1280
G.M.C (02) 1o
3 OESCRIFTION Sﬂt‘j CLAY with some iine
130
1o coarse sand, frace fine gravel (CL)
125
\r‘f:\ N-sTU MC (%) 118
120 — S () 26
N el () 15
B (Z) fl
113
116
—2.80
105 270
2.80
1CQ
R W A
9C \\\%
NN
NS\
8s TR
AN
...:::::.:;:...;:A,:::;g::::-‘t\k
8 4 5 10 15 20 25 30 35 40

WATER CONTENT = PERCENT OF DRY WEIGHT

e
PROCTOR CURVE
PC-10
c..;ac: SRR 0G B AUG 1992 W08 NG K03-2048
GCS/927-1203 /Ml e [sxs OWi NO-J REV. V0
REES pg FE 0. FeaRe na.







USCS

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

13 10

1

Grain size in millimeters

Coarss Fine cor Mad Fina
COBBLES GRAVEL SAND FINES (Siit and Clay)
SAMPLE ID W% | LL| PL| PI | Gs DESCRIPTION
BOREHOLE 11.8 26 15 11 2.73 |Silty CLAY with some fine to coarse sand,
SAMPLE NO. PC-10 trace [ine gravel
DEPTH
{Samplc Tvpe: Date Tested: AUGUST 1992 USCs: CL
TECH: MS
DATE: 09/29/92
CHECKED: 1T
FORD/CELL 2/M1 REVIEWED: DR
1C3-2048 FILENAME  IDSFCTO

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO







130

CURVE 25
BOREHOLE MUMBER
143 : PC-
: SAMPLE NUMBER
: : DEPTH GF SAMPLE
140 TEST METHOD ASTM D1557 METHCD A
135 X Y max (b/cu ) 230
e 05
S ") a.M.C. (73) :
f YE l Y coarse sand. trace fine graved (CL)
R \‘___
o P 1 ‘
vl 5 ‘5
Q P E\G -
5 : ‘; c N~SITU MG (%) n3
3 120 e \ wo(x 26
£ \XY\ PL () 5
o A n
o e\ B(2)
= 115 T\
3 INC N
Q RN
n EERTAY
[ 110 - \ =\
= \OING 7
- 1es \\?\E\\/
z SRR N )
=) LI NGR
= 8 T \\—\ A\
AN
= 100 %
a5
2 10]
85 =
- :--:-.:5;A::::;::::E:'—'-f’f-ik
3 10 15 20 25 30 38 4Q
WATER CONTENT — PERCENT COF DRY WHGHT
TRLE
PROCTOR CURVE
PC-11
Denver, Colorado
JawN 03 DA OCT 1992 pO8 MO |C3-2028
GCS/927-1203/M| e X - %s:‘_u_a' Fm NG REY, ~Q.
REAEWED DR FWL:‘. Q. fG.aRE HQ.







USCs

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

g :f 1.8° ﬂ.rs‘ I7e0 4 10 20 40 &2 100 200

1C3-2048

=]
7o
a0
so-<
33—1
-
100 1
Grain slze In milllmeters
Coarse Fine Car Med Fing
COBBLES GRAVEL SAND FINES (Sitt and Clay)
SAMPLE D W% | LL{ PL| P! Gs DESCRIPTION
BOREHOLE 113 26 15 11 2,77 |Sity CLAYwith some fine to coarze sand,
SAMPLE NO. PC.11 trace fine gravet
DEPTH
|sample Type: Date Tested: SEPT 1992 USCS: CL
TECH: CG
DATE: 10/07/92
CHECKED: 17T
GCS/927-1203/M1 REVIEWED: DR

PILONAME: atPCIL

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO
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CURVE 26
BOREHOLE NUMBER
1435
SAMPLE NUMBER PC.2
DEPTH OF sampLs ASTM DISS7 METHCO A
140 TEST METHCD
135 ’Y mox (Ib/cu #) B30
a.M.C {52 85
to coarse sand, fittle fine gravel (CL)
—
g 125
=
g IN=SITU MG (%) 8.9
8 129 W {=)- 25
3
E CPL ()
4
Pl (%)
a 115 (
=
o
298
! 110
b=
&
)
= 105
=
=
5
&
& 100
a3
=l
8s -
80 R R e Tk
o] 5 10 15 20 25 30 35 40
WATER CONTENT — PERCENT OF DRY WEIGHT
PROCTOR CLRVE
= Golder PC-12
4.7 Associntes Denver, Colorado
SENT PROMELT ORAWN M OCT 1992 pCE MO YC3-2048
GCS/927-1203/Mi TSE P Fe a/RE
REVIEWED  ~p iru NO, F\GJRE ~O.







Uuscs

a

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

4 10

T N8 75 3§

20 40 & 100 200

100 ‘ 10

LR
1

Graln size In mllilmetérs
I Caarse Fing Car Med Fine
COBBLES ‘ GRAVEL SAND FINES (Slit and Clay}
SAMPLE D W | LLi PL} PI Gs | DESCRIPTION

BOREHOLE 8.9 25| 13| 12 | 2.70 |Suty CLAY and fine to coarse SAND, trace

SAMPLE NO. PC-12 fine gravel

DEPTH

|Samote Type: Date Tested: SEPT 1992 Uscs: CL

TECH: cG
DATE: 10/07/92
CHECKED: TT

GCS/927-1203/M1I
1C3-2048

REVIEWED: DR

FILEMAME 2UPCIZ

GOLDER ASSOCIATES INC.
LAKEWQOD, COLORADO
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CURVE 27
BOREHOLE NUMBER
148 ——
SAMPLE NUMBER )
GEPTH OF SAMPLE
140 TEST METHOD ASTM DIS57 METHOD A
133 ’Ymcx (lb/cu f) 135.0
0.M.C. () 3.0
130 OESCRIPTION __Sity CLAY and fine to
coarse SAND, fttle fine graved (CL}
[
o 125
[
@]
= IN=STTU MC (%) 5.0
=
3 120 W@ 26
& el () 18
= 1
Pl (=
& 115 (=)
=z
=
Q
[
' 110
=
Q
d
= 108
e
=
=
=
& 100
as
a0
85 :
RO
80 L S SIS WS S N N S S S NS SN LA UL N T N TN NG
o! S 10 15 20 25 30 35 40
WATER CONTENT = PERCENT OF DRY WEIGHT
e
PROCTOR CURVE
PC-13
Denver, Colorado
CRMN oG wE OCT 1982 o8 MO, |C3-2048
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PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD STEVE OPENING SIZES

5

10 T P H

T 1.5 ﬂ,?s“ 375

4 10

20 <43 80 100 ZX

1 a1

Grain size in milllmeters

oot aoat

Coarss Fine Car Mea Fine
dct
Uscs COBBLES GRAVEL SAND FINES (Siit and Clay)
SAMPLE ID Wop | LL | PL| PI Gs DESCRIPTION
BOREHOLE 9.0 8| 15 il 2.81 |Silty CLLAY and fine to coarme SAND, little
SAMPLE NO. PC.13 fine gravel
DEPTH
|Sample Type: Date Tested: SEPT 1992 Uscs: CL
TECH: CcG
DATE: 10/07/92
CHECKED: 1T
GCS/927-12063/MI REVIEWED: DR
1C3-2048 FILENAME: D4PC1Y

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO







135¢

CURVE 28
BOREHOLE NUWBER
145
SAMPLE NUMBER PC-14
DEPTH OF SAMPLE
140 TEST METHOD ASTM DI1557 METHOD A
123 ’qux (‘b/cu #) BL5
a.4.8. () 9.0
130 OESCRIPTION Sity CLAY with some fine ta
coarse sand, itte fme to coarse aravel (CL)
[
3 125
et
% \ IN-STU Me () ___ 168
o 120 — W (=) 27
g PL(R) 8
Q. R N n
T AR Pi %
= A 'i . B
5 T
e}
co
] 110 \
: H
Tl :
= N 2.80
= 1as o
= . 2.70
2 H
E ;
3 100 A
85
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85
80 .::.::::;::::.5:1:::-;::;:‘\\
Q 5 10 13 20 25 30 35 40
WATZR CONTENT — PSRCENT COF DRY WEIGHT
TmE
PROCTOR CURVE
PC-14
A Denver, Colorado
CUENT/ #ROJECT CRARN a7 108 M3,
GCS/927-1203 /Ml A [P e esRer.
REVIEWED FRE ~a. FICGRE M.







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

a 3 1.5 75 a7s° 4 1Q 2 1 A1 100z

1000 100 1a 3 d1 ot [+ 3a w!
Grain size in millimeters

Coarss Fine | car Med Fina
USCS COBBLES GEAVEL } SAND FINES (SiRk and Clay}
SAMPLEID Wop | LL| PLI PI Gs DESCRIFTION
BOREHOLE 16.8 27| 161 11 | 2.77 |sity CLAY with some fine to coarse sand,
SAMPLE NO. PC-14 little fine 1o coarse gravel
DEPTH
|Sampie Type: Date Tested: SEPT 1992 USCS: CL
TECH: cG
DATE: 10/07/92
CHECKED: TT
GCS/927-1203/M1 REVIEWED: DR
1C3-2048 FILENAME DapCl

GOLDER ASSOCIATES INC.
LAKEWOQOD, COLORADO






CURVE 29
BOREHCOLE NUMBER
143
SAMPLE NUMBER PC-15
DEPTH OF SAMWPLE
140 TEST METHOD ASTM D157 METHCD A
135 ﬂanax (o /eu #) 1320
0.M.C. (% 100
130 DESCRIPTION Sat‘{ CLAY with some fine to
coarse sand. trace fine to coarse graved (CL)
}_.
3 125
[
15 131
2
Q 120 25
= 16
- 10
a 115
z
=
Q
o
I 110
b=
%)
O
= 108
=
=z
3
£
= 100
95
g0
85 D\
80 I R T W NG
a b 10 15 20 25 30 35 40
WATZR CONTENT — PERCENT CF DRY WHGHKT
e
PROCTOR CURVE
pC-15
Derver, Colorado
bRrar G [ OCT 1992 8 Mo. |C3-20483
GCS/927-1203/Mi SRS T = B R/ REV. .
REVEWED DR |PLE . - fFiGURE NO.
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PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

I 15 .75° .75t 4

10

20 40 e 1o 2o

1C3-2048

S 110. 1I a;1 — am ) ‘cm‘:n
Grain size I milimeters
Coarse Fina Car Magd Fine
USCS COBBLES GRAVEL SAND FIKES (Sitt and Clay)
SAMPLE ID W% | LL{ PL| PI Gs DESCRIPTION

BOREHOLE 13.1 | 26§ 16 | 10 | 2.74 !Siity CLAY with some finc lo coarse sand,

SAMPLE NO. PC-15 trace fine graved

DEPTH

{Sample Type: Date Tested: OCT 1992 USCs: CL
TECH: cG
DATE: 10/67/92
CHECKED: 1T
GCS/927-1203/MI1 REVIEWED:

FILEMAME: DaPC1S

GOLDER ASSOCIATES INC.
LAKEWOOD, COLORADO







CURVE 30
BOREHCLE NUMBER
143
SAMPLE NUMBER PC.16
DEPTH QF SAMPLE
140 TEST METHOD ASTM DISS7 METHOD A
135 FYmax {(I6/cu f) 130.5
0M.C. () 10.5
130 . BESCRIFTION Sity CLAY with some fine to
coarse sand, trace fine to coarse gravel (CL)
[
3 125
w
U -
g IN-STTU MC (%) 4.1
o 120 w (%) 26
E PL () )
10
Pl =)
g 115 ¢
e
=2
o)
a
! 110
=
o —2.80
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80 IR AL
G 5 10 15 20 25 3Q 33 40
WATER CONTENT = PERCENT CF DORY WEIGHT
e
PROCTOR CLRVE
PC-16
g F 5 Denver, Colorado
CLENT/PRCJECT QRARN  ~r iDAE OCT 1952 FOB NO. (03-2048
GCS/927-1203/Mi TS 7T e pre reRe
REVEWED R e FiGURE, 0.







USCS

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

g T 1.?‘ 75" .31.'5' 4 10 20 470 80 100 200
1:3:! e 1 a1 cot .-.o.crn
Grain size in millimeters
| Coarse Fine Cer Med Fine
COBBLES |  GRAVEL SAND _ FINES (Sitt and Ciay)
SAMPLE ID Wo | LL| PL| PI Gs DESCRIPTION
BOREHOLE 14.3 261 16 10 272 | Silty CLAY with some fine to coarse
SAMPLE NO. PC-16 sand, trace fine to coarse gravei
DEPTH
| Sample Type: Date Tested: OCT 1992 USCS: CL
TECH: KRB
DATE: 10/07/52
CHECKED: 71T
GCS/927-12063/M1 REVIEWED: DR

IC3-2048

FILENAME: TAFCIE

GOLDER ASSOCIATES INC.
LAKEWQOD, COLORADO
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140

130

125

120

108

DRY UNIT WEIGHT — POUNDS PER CUBIC FOOT

100

L (%)

CURVE 31
BOREHOLE NUMBER
SAMPLE NUMBER PC-21
DEPTH OF SAMPLE
TEST METHOD ASTM D1557 METHOD A
Y mex (b/eu ) 1320
95

0.M.C. ()

DESCRIFTION

Sity CLAY with some

coarse to fine sand. trace coarse to fine

gravel (CL)

IN-SITU MC (%)

L (%)

27

15

Pl (52)

Qs
80 A A S I N S NI N N v\:-\ik
8] 5 10 15 25 30 35

20

WATER CONTENT — PERCENT OF DRY WEIGHT

= T
=0 PROCTOR CURVE
@reddgx PC-21
Associates Denver, Colorado
CUENT/PROJECT OrRAWN OG5 DATE  NOV 1992 MOB NG, =2 9048
GCS/927-1203 /M R (R I AS SHOWN  [Pre Me/REw W,
REVIEWED DR FILS NQ. WATER.OCWG IFNOURE NG,







USCS

g

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

10

100G

3 1.5 75 378 4

T

20 40 82 100 20

100

]

Grain size in millimeters

GCS/927-1203/M1
1C3-2048

Coarsa Fine Cor Meg Fina
COBBLES GRAVEL SAND FINES (Silt and Clay)
SAMPLE ID W3 | LL| PL| PI Gs DESCRIPTION
BOREHCLE 27 15 12 2.72 | Silty CLAY with some coarse to fine sand,
SAMPLE NO. PC-21 trace coarse to fine gravel
DEPTH
| Samole Type: Date Tested: OCT 1992 Uscs: CL

TECH: MK
DATE: 11/09/92
CHECKED: kR
REVIEWED: DR

FILENAME: 2048PCT)

GOLDER ASSOCIATES INC,
LAKEWOOD, COLORADO
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CURVE 32

BOREHOLE NUMBER

145

SAMPLE NUMBER PC-18

DEFTH CF SAMPLES
TEST METHOD ASTM DI1S37 METHOD A

140

133 FYmax (I /cu #) B33

8.5

Q.M.C. ()

BESCRIFTION Sity CLAY with some fne 10

130

coarse sand. trace fine to coarse aravel (CL)

125

IN=STTU MC () 128

120 \\v\\-\ L (%) 20

: (=) '
%\ CPL (% =

A N F!(:)
113 T EE RN RN

110

A 2.80
T Poyos s ror % ':E:\ﬁ\:\

105 T T I T T -:.': YRy
;;;;;;;=;;;;;f;;;\:\€/‘ 2.70

100

DRY UNIT WEIGHT — POUNDS PER CUBIC FOOT
-
/‘1
o

33

9Q

85

ad a 3 10 13 20 23 30 38 40

WATER CONTENT = PERCENT OF DRY WEIGHT

i PROCTOR CURVE
PC-18

Denver, Coiorado

oramn - CG [ QCT 1992 pos o IC3-2048

MCHELKED ‘s:,u.,f_ lnwc ./ REY, NC.

GCS/8927-1203/MI a

ReviEwed OR lFTL-‘ NG, }F\GURE NG,







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

g F 15 75 375 4 14 20 a0 &0 0 22X
10C k e rder———t s T ey :
P ow
S
S
!
N
G
G I r : SEER IR
eos! 1cQ 1Q 1 a1 act
Grain size In milimeters
Caoarss Fins Car Mea Fine
Uses COBBLES GRAVEL SAND FINES (Sitt and Ciay)
SAMPLE ID W% | LLIPL| PI | Gs DESCRIPTION
BOREHOLE 128 26| 16 10 2.74 | Silty CLAY with some fine to coarse sand,
SAMPLE NO. PC-18 trace fine to coarse gravel
DEPTH
ISampIc Type: Date Tested: QCT 1992 Uscs: CL
TECH: KRB
DATE: 10/07/52
CHECKED: TT
GCS/927-1203/M1 REVIEWED: DR
1C3-2048 FILEMAME: DUpCIE

GOLDER ASSOCIATES INC.
LAKEWQOD, COLORADOC
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CURVE 33
BOREHOLE NUMBER
145
SAMPLE NUMBER PC-19
DEFTH OF SAMPLE
140 TEST METHOD ASTM DI1S57 METHOD A
135 ’Ymcx (Ib/cu ft) 1325
o.M.C. () 2.0
{30 DESCRIPTION Sity CLAY with some
coarse to fine sand, trace fine gravel (CL)
}—-
3 125
i
©
g ? IN-SITU MC (%)
3 120 I L (%) 27
L PL (%) 15
e ' 12
® : Fl (=)
Q 115 :
= :
) :
Q i
o- :
! 110
= :
&
= 2.80
= i0s
= : 2.70
= :
- -
> 2.60
& 100 i~
35 - ?'
80 -
85
%0 4 5 10 15 20 25 30 35
WATCR CONTENT — PERCENT OF DRY WEIGHT
o e
a5 PROCTOR CURVE
| - Golder PC-19
i ASSOCintes Denver, Colorado
CUENT/PRGJECT ORAWN  pag DATE NOV 1962 o8 NO. |03-2048
GCS/927-1203 /M| SFERD KR ST ps SO PR
REFEND DR FiE 0. waTER.OWG  [oone ™,







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

g T 1.5 75 375 4 10 fas| 40 63 100 200
100 T TR Ry = et T T AR

160 100 10 1 e am aom
Grain size in millimeters

Coarse Fine Cor Med tine
Uses COBBLES GRAVEL SAND FINES (Slit and Clay)
SAMPLEID W% | LL| PL| PI Gs DESCRIPTION
BOREHOLE 27 15 12 2.72 Silty CLAY with some coarse to {ine sand,
SAMPLE NO. PC-19 trace fine gravel
DEPTH
{Sample Type: Date Tested: OCT 1992 Uscs: CL
TECH: MK
DATE: 11/10/92
CHECKED: KR
GCS/927-12063/M1 REVIEWED: DR
1C3-2048 FILENAME: HPCI19

GOLDER ASSOCIATES INC.
LAKEWQOD, COLORADO






CURVE 24
BOREHOLE WUMBER
145
SAMPLE NUMBER PC-20
DEFTH OF SAMPLE
140 TEST METHQD ASTM DiI557 METHOD A
135 Panczx {lb/cu fi) 1315
0M.C. (%) 8.0
130 DESCRIPTION Silty CLAY with some coarse
to fine sand, little coarse to fine gravel (CL)
ju-
S 125
[
g IN=SITU MC (%)
3
o 120 () 26
& PL (%) 15
e ' 10
: Pl 7z
a 115 ()
=
5
3
T
l 110
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p—
Q
z
i 105
=
=
3
&
oc 100
893
g0
\\\\
) 5\_
80 RN R R
Q S 10 is 20 25 30 35 40
WATER CONTENT — RPERCENT OF DRY WEIGHT
= TTLE
PROCTOR CURVE
PC-20
b HS80CIRIES Denver, Colorado
CUENT/PROJECT ORAWN MS DATE NOV 1992 MO8 N [(C2R-2048
GCS/927-1203/MI ST R SO AS SHOWN e No7Re o
REVIENED DR FiLE NO. WATER.CWG r‘.CURE HO.







USCS

PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422

US STANDARD SIEVE OPENING SIZES

1._5' .7_5° .3'{5'

T

1 a1 o Qoo
Grain size In millimeters
Coarss Fing Car Med Fine
|
COBBLES GRAVEL SAND FINES (Stitand Clay)
SAMPLE ID Wweo | LLI PL | PI Gs DESCRIPTION
BOREHOLE 26 1 16 10 2.71 |Silty CLAY with some coarse o fine sand,
SAMPLE NO. PC-20 little coarse to fine gravel
DEPTH
|Sample Type: Date Tested: OCT 1992 USCs: CL
TECH: MK
DATE: 11/09/92

GCS/927-1203/M1
IC3-2048

CHECKED: XRr
REVIEWED: DR

FILENAME: 2043PC20

GOLDER ASSOCIATES INC,
LAKEWOOD, COLORADO
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CURVE 35
. BOREHOLE NUMBER
145 .
: SAMPLE NUMBER PC-T7
- DEFTH OF SAMPLE
140 \ \ ‘\ TEST METHGO ASTM D537 METHCD A
AP }\j\
-
138 \ : qux (o /cu 1) 220
: V\f—\ 95
Y \ a.M.C. () 2
130 OESCRIPTION Sity CLAY with some fine to
coarse sand. trace fine to coarse gravel (CL}
)
l?_ 125
U -
5 IN=STTU MG (%) 28
3] 120 w2 28
£ PL () LS
0
! P! 4
2 115 : &
g ;
: i
Q A
o. i
ASEYAN
; IR AVILNEN
= PN K\_
& Pl ;
=
1035 S
= — 0 2.70
3 I 5\3\"&\
> e 2.80
AN "
% ica NN
TR
a5 : V?‘y\‘:s\
Pl ONIN N\
A LYAN
S
3Q NN
)
8s ~— Y\
NIN DS
AN
80 H R B I t E] I S B : AR
a 3 1 15 20 25 30 35 40
WATER CONTENT — PERCENT OF DRY WEIGHT
fne
PROCTOR CURVE
PC-17
Cenver, Colorado
CUENT/PROJEGT ‘ ORARN (3 AT OCT 1992 ko8 NO.  (C3-2048
GCS/927-1203 /M HEKED B pwe 0./ REY. o,
READWED OR IFTLE ~0, JF‘:CUR‘E NG
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PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

10

E‘ 1.§' .7:5." s 4

20 40 &3 100 200

[

{s e} 10

a1

am

1 com
Grain size In milllmeters
Caarsse Fing joleld Med Fine
USCS COBBLES GRAVEL SAND FINES (Siit and Ciay)
SAMPLE ID W% | LL| PL| PI Gs DESCRIFTION
BOREHOLE 128 26 | 16 10 2.69 |Silty CLAY with some {ine to coarse sand,
SAMPLE NO. PC.17 trace fine to coarse gravel
DEFPTH
|Sample Type: Date Tested: OCT 1992 Uscs: CL
TECH: KRB
DATE: 10/07/92
CHECKED: TT
GCS5/927-1203/M1 REVIEWED: DR
1C3-2048 FILENAME Zu8PCT?

GOLDER ASSOCIATES INC,
LAKEWQOD, COLCRADO







CURVE 36

BOREHOLE NUMBER

145
SAMPLE NUMBER PC-22

DEPTH CF SAMPLE
TEST METHOD ASTM D1557 METHQD A

140

135 ,Ymcx (lb/cu ft) 1315

Q.M.C. () 160

DESCRIPTION Sity CLAY with some

coarse to fine sand, trace coarse to fine

gravel (CL)

IN=SITU MC (%)

120 L (%) 27

15

CPL (%)
Pl (%)

12

110

103

DRY UNIT WEIGHT — POUNDS PER CURIC FOOT

100

83

80

85

T T SN
a0 H N R R HEEE HE RN

0 ] i0 15 20 25 30 <5 40
WATER CONTENT — PERCENT CF DRY WEIGHT

i PROCTOR CURVE
PC.232

Denver, Ccolorado

CURNT/PROJECT GRMN T CG PATE NOV 1992 HO8 NG 103-2048

GCS/927"1203/M1 CHECKED KR SCHE AG SHOWN IOWG NG./REY. NO.

REVIENED DR FiLE NQ. WAE‘ WG FIGURE NO.







PARTICLE SIZE DISTRIBUTION ASTM D421 AND D422
US STANDARD SIEVE OPENING SIZES

-n p 1..5q 75 .375° 4 18 20 40 60 10C 200
'EW—“‘-Q—;-Q—'éﬂ_-L' [ T [

100

160 10 1 a1 oY o] o.o
Grain size in millimeters

Coarse Fine Cor Med Fina
Uscs COBBLES GRAVEL SAND FINES (Silt and Clay)
SAMPLE ID W% | LLj PL| PI Gs DESCRIPTION
BOREHOLE 27| 15 12 2.68 |Silty CLAY with some coarse to fine sand,
SAMPLE NO. PC-22 trace coarse to fine gravel
DEPTH
| samoie Type: Date Tested: OCT 1992 USCS: CL
TECH: MK
DATE: 11/09/92
CHECKED: Kr
GCS/927-1203/MI REVIEWED: DR
IC3-.2043 FILENAME 3PCT

GOLDER ASSOCIATES INC,
LAKEWOOD, COLORADO






D.2
DRAINAGE AGGREGATES






D.2.1
GRAVEL






JUNE 1993

SUMMARY OF GRANULAR MATERIAL LABORATORY TEST RESULTS

ALLEN PARK CLAY MINE - CELL 2
FORD MOTOR CO.

917-1203

GRAVEL LAYER MATERIALS

GA-1 (GP)
GA-2 (GP)

1.61

0.38
1.61

0.00
0.82

4,72

GAl
GAl

FILENAME ~ TBL-GRAV.WK1 disk §
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GRAIN SIZE DISTRIBUTION
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917-1203

JUNE 1993

ALLEN PARK CLAY MINE - CELL 2
FORD MOTOR CO.

SUMMARY OF GRANULAR MATERIAL LABORATORY TEST RESULTS

{pcf) (pcf
GRANULAR SYSTEM OF LEACHATE COLLECTION/REMOVAL SYSTEM
LB-2 (SP) 3.7 97.2 100.8 98.90 1.60 4.8E-02 GAI
LB-3 (SP) 4.1 100.0 104.0 99.25 2.03 4.4E-02 GAl
KENT LAKE 2NS 3.9 113.2 - - - 1.2E-02 SME

FILENAME = TBL-SAND.WK1 disk &






GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION
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